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ABSTRACT

This paper presents a floating point arithmetic unit(FPAU) for superscalar microprocessor that executes fifteen

operations such as addition, subtraction, data format converting, and compare operation using two pipelined arith-
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metic paths and new rounding and normalization scheme. By using two pipelined arithmetic paths, each arithmetic

operation can be assigned into appropriate arithmetic path which high speed operation is possible. The proposed

normalization and rounding scheme enables the FPAU to cxecute rounding operation in parallel with

normalization and to reduce timing delay of post-normalization. And by predicting leading one position of results

using input operands, leading one detection(LOD) operation to normalize results in the conventional arithmetic

unit can be eliminated. Because the FPAU can exccule fifteen single-precision or double-precision floating-point

arithmetic operations through three-stage pipelined datapath and support IEEE standard 754, it has appropriate

structure which can be integrated into superscalar microprocessor.
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Fig. 2. Three result formats of double-precision addition 0
., et ati ; A [ 1 sm_1[n—4:0], uv
and subtraction operation using SA arithmetic path -
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Fig. 3. Normalization, rounding, and post-normalization scheme of addition and
subtraction using SA arithmetic path
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Fig. 4. Normalization,

rounding, and post-normalization

scheme for subtraction using AS arithmelic path
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Fig. 6. Scheme to convert integer into floating-point data
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Table 3. Path assignment for fifteen instructions
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Ediff > 2
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l‘dTOl FsTOl "’(’)’*" -
FdTOs, lsT()d R 7(7)7 ]
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Fig. 7. Block diagram of FPAU
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Table 4. Execution characteristics of architectures for fifteen instructions

I SPARC FPUM (21 Proposed
architecture
latency throughput lalenc; throughput latency throughput
FABSs 4 0.25 2 1 3 1
FADDd 5 0.2 3 I 3 1
FADDs 5 0.2 3 1 3 1
FCMPd 4 0.25 1 1 3 1
FCMPs 4 025 | 1 o 3 1
FdTO1 5 0.2 3 1 3 1
FdTOs 5 0.2 3 1 3 1
FiTOd 5 0.2 3 1
FiTOs 9 0.11 3 1
FMOVs 4 0.25 2 I 3 1
FNEGs 4 0.25 2 1 3 1
FsTOd 5 0.2 3 ” I 3 1
FsTOi 5 0.2 3 1 3 1
FSUBs 5 0.2 3 B 1 3 1
FSUBd 5 0.2 3 1 3 1

‘unsupported instruction

latency : numbers of clock cycle

throughput : numbers of clock cycle
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